Design and Implementation of the Photovoltaic and Energy-Saving Monitoring Systems for a Zero Energy House by 陆连强
 
 
学校编码：10384                                    分类号    密级      










硕  士  学  位  论  文 
   
 
零能耗小屋光伏发电与节能监控系统设计与实现 
Design and Implementation of the Photovoltaic and  





专  业 名 称：精密仪器及机械 
论文提交日期：2014 年 4 月 
论文答辩时间：2014 年 5 月 
学位授予日期：2014 年 6 月 
 
答辩委员会主席：  张建寰   
评阅人：           
 






















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的资助，


















































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，于   
年  月  日解密，解密后适用上述授权。 






                               声明人（签名）： 









































测设备、控制层的 PLC 和节能服务器以及信息层的远程 PC 和移动终端结合为能耗监测
系统，并对系统进行了硬件、通信和软件设计。 
智能控制系统部分：通过 Q PLC，实现了能耗监测系统与智能控制系统的有机融合，
并通过 PLC 的扩展模块，构建了兼容标准 Modbus 协议、无顺序通信协议及以太网协议
的系统通信网络，以实现对环境数据的采集及对外设的控制；给出了中央空调和主动式
相变储能系统节能控制方案；进行了硬件、通信、软件和人机交互界面设计。 





















With the rapid expansion of building scale and the increased comfort requirements for 
residential buildings, energy consumption issues become increasingly prominent. New energy 
acquisition and intelligent energy saving control are effective technological applications to 
reduce building energy consumption. The thesis demonstrates the zero-energy consumption of 
Sunny Inside in Solar Decathlon China 2013. As a technical team leader of Xiamen University, 
the author designed the photovoltaic system, energy monitoring system, intelligent control 
system and distribution system of Sunny Inside. The practical operating data and performance 
of the systems mentioned above are discussed.The main research works are as follows: 
Photovoltaic system: Photovoltaic system was designed by photovoltaic division and 
architecture division with the meteorological data from Datong city, Shanxi province and the 
help of simulation software for the energy balance analysis. 
Energy monitoring system: Use CC-Link fieldbus network and Ethernet combining with 
real-time energy monitoring equipment from device layer, PLC and energy saving server from 
control layer, remote PC and mobile terminal from information layer as an   energy 
monitoring system. And design the hardware, software and communication for this system. 
Intelligent control system: Combining the energy monitoring system and intelligent 
control system by a Q PLC, and build a communications network that compatible with 
standard Modbus protocol, no protocol and Ethernet protocol; An energy saving solution to 
control central air conditioning and active phase change material system was advanced; 
Hardware, software, communication and man-machine interface for this system were 
designed. 
The performance curves of photovoltaic power generation system, the performance 
curves of energy-saving monitoring system and the energy balance statistics are given on the 
basis of the operating data of the Sunny Inside during competition. We will do more zero 
energy house energy saving research based on this platform in the future. 
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太阳能十项全能竞赛（Solar Decathlon），该竞赛已于 2002 至 2012 年在美国及欧洲成功
举办了六届（比赛现场如图 1- 1 所示），历届大赛共吸引了来自世界各地的 100 多所大
学参加比赛，技术水平高，影响广泛，被誉为“太阳能建筑领域的奧运会”。 
  
（a）SD2009      （b）SD2011 


































屋顶（图 1- 2（b）），同时满足了建筑美学、能源获取与建筑节能要求。 
  
（a）达姆施达特大学参赛作品   （b）瑞典查尔莫斯科技大学参赛作品 






















节能计划，可视化节能概念是日本三菱电机提出的，该公司从 20 世纪 90 年代开始在三
菱电机福山制作所使用可视化节能系统，截止 2004 年，以节约了约 1 亿日元电费；国
外近期建设的零能耗建筑，有过半数使用了能耗监控系统[10]。在零能耗建筑中，能耗监
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